What's the weirdest or most unique creature you've found seen or otherwise interacted/observed down there? We know so little about it that it's fascinating to me.
SoyMurcielago
The red-eyed gaper! An angler fish that can inflate (with water) to scare off predators, then walk on the seafloor with its modified fins to "run" away! (Leslie) There are so many amazing things that we see, it's hard to pick one! One of my favorites was a manta ray that swam right over the Johnson Sea Link submersible. Amazing! Another great experience was finding a large brine pool in the Gulf of Mexico. Amazing to see a lake at the bottom of the ocean! (Cheryl) For unique and different, it's hard to find anything as weird as the fauna that live in the water column! These animals are so different than things we see on land or at the bottom of the ocean. We've often found organisms in the midwater that we aren't sure what they are or even what type of animal they are. They often look quite alien! (Kasey) You mention that the data collected on this mission will be provided to decision markers. In what capacity will this data be provided and what kinds of decisions do you each hope will be made? iamMarkPrice One of the unique things about the way we conduct operations onboard NOAA Ship Okeanos Explorer is that our data are made publicly available ~60-90 days post cruise. This means that resource managers we engaged with during the planning process for each expedition are able to use these data soon after to inform their management decisions. In many cases, we visit some of the most remote and least-explored areas of our ocean, so the data we collect can provide some of the first-available information to managers; given that it is hard for managers to make decisions about things that they don't have any information about, our data can fill in key gaps. I wouldn't say that there is any one decision we are hoping for, but rather that managers will use the information we collect in a way that makes sense for them and their given resource to manage. All that said, as noted, the data we collect on these expeditions is made available to the public, not just resource managers. As neutral brokers of scientific data, anyone can access the data we collect. To access data from past expeditions supported by the NOAA Office of Ocean Exploration and Research, visit: https://www.ncddc.noaa.gov/website/google_maps/OE/mapsOE.htm. (Kasey)
In terms of public engagement & understanding, what do you see as your biggest hurdle? iamMarkPrice A hurdle for a lot of people is that the ocean, particularly the deep ocean, is far away and out of sight/out of mind. That's one of the reasons I love how we conduct operations via telepresence. For example, see https://oceanexplorer.noaa.gov/okeanos/explorations/ex1404/logs/sept29/sept29.html or https://oceanexplorer.noaa.gov/okeanos/explorations/ex1304/logs/aug5/aug5.html or https://oceanexplorer.noaa.gov/okeanos/explorations/ex1708/logs/sept28/welcome.html. Because of this telepresence technology, we are able to reach such a broad group of scientists that can be located anywhere in the world AND we are able to share our expeditions in real time with the public! (Kasey) I find that if we can get the word out via social media that public engagement is much greater. The problem is that there are now so many different social media platforms that posting to each one is time consuming if updates or interactions are necessary. (Leslie) **You can follow the NOAA Office of Ocean Exploration on social media (we post often!): Facebook: https://www.facebook.com/OceanExplorationResearch/ Twitter: https://twitter.com/oceanexplorer Instagram: https://www.instagram.com/noaaoceanexploration/ So as a fresh out of college marine biologist, i have so many questions.. First of all i love the streams, have been watching them for years now, it is amazing to be able to take a live look in the least known habitat in the world with a few simple clicks.
My most burning question is how to get into deep-water research. I know lot's of marine biologists, but deep-water researchers are much rarer so i don't know a lot of people to ask. Ever since i went into the deep sea in a submersible for a research project i have wanted to go back or study that fascinating environment. It's probably a hard question to answer but well it is such an important one for me i just had to ask. Any specific tips would be awesome. For your second question, our vehicles are custom built for our exploration missions, so they stay onboard pretty much all of the time, unless they are in the shop for maintenance when we are not in the field. We typically have 4-5 ROV missions per year, so they are often busy collecting valuable data to help us learn more about the deep sea! And finally, the lasers are 10 centimeters (a little less than four inches) apart.
Good luck! (Kasey)
A question about funding: in astronomy we have to write observation proposals to get time on one of the big telescopes.
How does that work in your field. Are you doing observations, measurements, experiments for other researchers who have successfully applied for that or do you only do your "own" research?
_szs We like to say that our missions are hypothesis generating versus hypothesis testing. We conduct operations in some of the most remote areas on Earth, so we often collect the first-ever deepwater data in those regions. Other scientists then take those data and start posing questions and conducting experiments based on our initial data.
In terms of how we determine what we are going to explore: We conduct community-driven exploration, which means that exploration sites are selected by scientists and ocean resource managers based on priorities in terms of where they are most in need of exploration data. For this expedition, we conducted a call for input where we used an online GIS tool to allow folks to submit targets to be considered for incorporation into our mission.
Our primary data types are seafloor mapping, imagery and video, oceanographic sensors (like CTDs). We also collection data about the water column, subsurface features, and have a suite of oceanographic conditions sensors. I'm a geology professor at the College of Charleston, and I teach several marine geology and seafloor mapping courses to undergraduate students (mostly). I absolutely love working with the students and doing field work, which sometimes includes going out on a boat (nearshore) or a ship (offshore). I also teach coastal geology, so going to the beach is part of my job! (Leslie)
Ahoy Ocean Explorers! Google Earth makes it look like the entire ocean is mapped, is that really the case? Can you speak to how much of the deep-ocean is currently unexplored?
Murphando
The base map for Google Earth was mostly generated using satellite altimetry, which generates a very low-resolution surface. That means that only large-scale features have been mapped throughout the world's ocean basins. What we hope to do is contribute high-resolution, detailed maps to the global database. A new initiative called Seabed 2030 has the goal to map in high-resolution the entire seafloor -very ambitious! Ships and autonomous (self-guided) mapping vehicles will be the workhorses for these efforts. Okeanos included! (Leslie)
To be honest, we have better maps of Mars than we do of the bottom of the ocean! We have seen less than five percent of the ocean, and lack high-resolution maps of approximately 90 percent of the ocean. As far as mapping goes, it all depends on what scale and resolution you are thinking about. Many of the major features of our seafloor have been revealed, but the smaller features (ones we need high-resolution data to see) remain a mystery until we can use a ship-based system or a AUV to collect higher-resolution data. While we were working in the Pacific, there were several instances of multibeam bathymetry being significantly different that what was predicted by satellite altimetry.
Hello!
What have been some of the more exciting/unexpected discoveries or observations made during dives you've worked on?
Thanks for doing this AMA and providing such wonderful streams for us landlocked people.
_Tartuffe_
We once observed a male spanish hogfish courting three females along the continental shelf edge. The male did a full-bodied quivering and shaking of all his fins...the females were not impressed! (Leslie)
For me it was every dive of the Musicians Seamounts expedition, as every dive was a different highdensity, deep-sea coral and sponge community. There had never been observations of corals from this region, so every dive was a new surprise! The Musicians Seamounts hosted the highest density of high-density, deep-sea coral and sponge communities of anywhere that we explored in the Pacific during CAPSTONE. That being said, the region we are exploring during the Windows to the Deep 2018 expedition is largely unexplored, too, so I can't wait to see what we discover next! (Kasey)
The cold seep finds on recent dives have been very interesting. As I understand, cold seeps aren't particularly large and are fairly spread out in the vastness of the ocean. That said, there's an abundant amount of life around them. I understand to an extent how creatures like tube worms get there, but what draws the larger predatory creatures like octopuses and fish? Are these animals capable of detecting a food source from large distances, or is chance involved to some degree?
Thanks so much for this AMA and your streams. They've been heavily inspirational and educational.
Diphyidae
Cheryl wrote a great essay about seeps as background for this Windows to the Deep 2018 expedition and during our recent Gulf of Mexico expedition there was a video about the seep habitats that you might find interesting! (Kasey)
HI REDDIT! WE'RE SCIENTISTS ABOARD THE NOAA SHIP OKEANOS EXPLORER ON A MISSION TO ANSWER YOUR QUESTIONS ABOUT OUR DEEP-OCEAN EXPLORATION MISSIONS. ASK US ANYTHING! : REDDIT
What is the biggest question you would like to see solved about the deep ocean? daniel_rdzbosque I mainly want the entire, global seafloor mapped at high resolution, so we can understand the history of the different basins (Atlantic, Pacific, etc.). Seeing the seafloor in glorious detail will generate many more questions! The Seabed 2030 initiative is attempting this monumental task! (Leslie) I'm most curious about habitat patchiness in the deep ocean. In a lot of regions of the ocean we will see similar overall conditions (depth, temperature, dissolved oxygen, geologic features, etc.) where animals would have similar access to food (or so we think), but yet the community structure differs at different places. At similar depths, we will see one seamount with dense coral communities and other seamounts without that much sessile fauna. Even within a dive, we will observe patchiness of the overall community that is somewhat baffling. A good example of this was at Jarvis Island in 2017, when we scaled a shallow flank of the island and encountered several distinct bands of animals. Each band was composed of hundreds, if not thousands, of different animals, but typically only one or two types of animals in each band. It was an incredible place and left us with more questions than we had going into the dive! During our current expedition, we are exploring a diversity of habitats across the Blake Plateau, but at similar depths, so it will be interesting to see if we observe a difference in the communities that exist in these areas. Tune into the live video feeds and you can figure it out with us! (Kasey)
Hi guys! I really appreciate you taking the time to answer our questions today. I know how stressful conducting underwater research can be having just completed my AAUS certification and doing submerged prehistory stuff in Florida all summer...
Anyway, I was wondering about the role of benthic ecology going forward inasmuch as the wider implications of this research--are there potential indicators of anthropogenic climate change so far down on the seamounts and is there certain data you're expecting to gather to answer some of these concerns we have for, say the littoral zone?
Sunken_Past
Congrats on your AAUS certification! I would say that the data we're collecting on this expedition is the ground-truthing that is needed to compare with data collected later to assess anthropogenic influences. Until we have characterized these habitats better, it will be difficult to ascertain changes and the causes of any changes we may see in the future. The corals that live at these depths do not have zooxanthelle symbionts, so bleaching, which occurs in shallow water corals when subjected to longer duration warming, is not an issue. Temperature may become an issue though, as the deep-sea corals are adapted to the cold temperatures of the deep sea. Ocean acidification could also become problematic for any organism that secretes a calcium carbonate skeleton, as they may not be able to do so if the deep sea becomes more acidic. (Cheryl)
Congrats on your AAUS Authorization -scientific diving was one of my favorite classes in undergrad! (Kasey)
Why are rocks being sampled during dives? Have there been any trends found in the kinds of rocks being found at different depths? Also, do you find there to be any correlations between certain kinds of substrates and the kinds of organisms found settling on or around those rocks (i.e. different minerals influencing settlement behavior)?
Murphando
We sample rocks to better understand the substrate (the seabed) on which these communities exist. The rocks also tell us a lot about the recent and geologic history of this unexplored region. These are sedimentary rocks and most contain microfossils that can tell us something about climate by what organisms' shells are found in them. Different areas have different rocks, most of which are buried by sediments. When they are exposed at the surface ("outcrop," "hardground"), they almost always have invertebrates attached to them. So far, I don't believe we know if specific rock types attract different organisms; it's more likely that the rock's depth and location with respect to food determines 'who' inhabits its surface. (Leslie) Do you ever encounter whale bones? cetalingua I have not encountered whale bones, but it is always a possibility. There is an interesting succession of
HI REDDIT! WE'RE SCIENTISTS ABOARD THE NOAA SHIP OKEANOS EXPLORER ON A MISSION TO ANSWER YOUR QUESTIONS ABOUT OUR DEEP-OCEAN EXPLORATION MISSIONS. ASK US ANYTHING!
: REDDIT months later when we happened to be transiting through the area again, and the AUV suddenly surfaced again only a few miles from our cruise track and we were able to recover it! If you want the full story, read this weblog. (Kasey) What is the most unusual or interesting sealife that you have run across in your expeditions?
TheFrozenOne67
The red-eyed gaper! An angler fish that can inflate (with water) to scare off predators, then walk on the seafloor with its modified fins to "run" away! (Leslie)
There are so many amazing things that we see, it's hard to pick one! One of my favorites was a manta ray that swam right over the Johnson Sea Link submersible. Amazing! Another great experience was finding a large brine pool in the Gulf of Mexico. Amazing to see a lake at the bottom of the ocean! (Cheryl)
What would each of you say are the biggest technological challenges you face in terms of collecting data on a mission like this, and where would you like to see technological development to support these missions? iamMarkPrice I would love to get sediment samples, but unfortunately there is no suction device to collect them on the Deep Discoverer remotely operated vehicle (ROV). One has been designed, so hopefully in the future we'll have one. Scooping the sand makes the water all cloudy, so that's not optimal. (Leslie)
Working in the deep sea is always challenging! We have to make sure that any equipment we use is waterproof or water tight and that it can withstand cold and extreme pressure. Our partners at the Global Foundation for Ocean Exploration and Research (GFOE) conduct maintenance on the vehicles every day to make sure the ROVs do not have any issues that would compromise their ability to operate in these challenging environments. Check out this video for more info on how GFOE is "engineering for discovery." (Kasey)
It may seem simple, but a technical challenge for collecting genetics samples is the dedicated space on the ROV to stow samples individually, so that you can reference back to the correct metadata, such images of the sample prior to collection, position on the seafloor at collection, temperature, depth, etc.
For genetic connectivity studies, we need at least 10 samples per location, but 30 is more ideal. We often create unique sample storage gear for each ROV we use from items you can buy at building supply stores; for example, see Graduate students can also take part in these programs, although there's no specific graduate degree for mapping. At the graduate level, the University of New Hampshire, Southern Mississippi, and Oregon State are the go-to institutions that I'm aware of. You can also find workshops at professional meetings that can give you an introductory look at the software. NOAA also hires survey technicians for the ships and onshore processing, so that's another avenue, although you might want to gain experience with one of the software packages first. Mapper and ArcGIS for converting data, spatial analysis, and making map products. We process water column acoustic data (for example multibeam water column data or EK60/EK80 water column data) using QPS Fledermaus Mid-Water. We process seafloor sonar backscatter reflectivity data using QPS Fledermaus Geocoder Toolbox to produce nice-looking images of the relative "hardness" of the seafloor. You can learn more about our different mapping sonars here.
For preparing for a job involving seafloor mapping, training specifically in hydrography (seafloor mapping and surveying) is recommended. Also, try to get some time on a ship to see if you really love being at sea and want to do more! (Derek)
I'm taking kids (including an 8 year old future marine biologist) to The Shedd soon. What's your can'tmiss thing there? Why? If I can get only one message through to the kids that day, what would you like it to be?
What fed your interest in science, say around ages 8, 9 and 14?
And do you eat fish? DrPepperFuelsMe I've never been to Shedd, but I'd love to go! I always love the coral reef tanks at aquariums. I was about that age when I decided I wanted to be a marine scientist, so it's a great age to get kids excited about the ocean. I loved going to the beach and aquariums and reading books about the ocean, and I was fortunate enough to go to marine science summer camps, which was a dream come true! My school also had a science program called Voyage of the Mimi, which was all about oceanography and was wonderful. These days, I'd point you (and any teachers) to the education page on our website, which is has lesson plans and activities for students of all ages.
Also, I love seafood! We just make sure to only eat sustainably caught fish! Seafoodwatch.org is a great place to learn about sustainable seafood. (Kasey)
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